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PREFACE

This Payl oad Integration Plan (PIP) is the custoner and Nati onal
Aeronautics and Space Adm nistration (NASA) agreenent on the
responsibilities and tasks which directly relate to integration
of the payload into the Space Shuttle and includes identification
of tasks that the NASA considers as standard and nonstandard
servi ces.

Signature of this docunment constitutes technical agreenent on
tasks to be perforned, including standard and nonstandard
services. Upon provision of required funding, the standard and
nonstandard services identified will be inplenented by the Space
Shuttle Program (SSP). The launch date shown in this PIPis for
pl anni ng pur poses only.

Furt her understandi ng of SSP operations and the associ ated
payl oad- uni que requi renents may indicate the need for additions
to or deletions fromthe nonstandard services. This can be
accommodat ed by anendnent of the PIP

| ssues which are yet To Be Resolved (and | abeled "TBR' in this
PI P) and additional details are docunented in appendi x A

I nformation not at issue but which is yet To Be Determned is
| abel ed "TBD' and docunented in appendi x B.
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1.0 | NTRODUCTI ON

The National Aeronautics and Space Adm nistration (NASA) and the
United States Air Force Space and M ssile Systens Center
Operating Location - AW (USAF/ SMJ OL- AW plan to | aunch and
operate M croEl ectroMechani cal Systens (MEMS) using the Space
Shuttle. Three additional |aunches of this payload are planned.

The MEMS will fly as a conpl ex secondary payl oad.

The payload is further categorized as a m ddeck payl oad which
requi res processing at John F. Kennedy Space Center (KSC) for
such things as buildup, battery installation, or checkout. This
payl oad may al so require Lyndon B. Johnson Space Center (JSC)
processi ng.

The Space Shuttle Program (SSP) shall be conposed of and
represented by the JSC and the KSC. The MEMS shall be
represented by USAF/ SMC/ OL- AW

Thi s plan provides the nanagenent roles and responsibilities, and
a definition of the technical activities, interfaces, and
schedul e requirenents to acconplish the integration, |aunch, on-
orbit operation, and postl andi ng operations of the USAF/ SMJ OL- AW
payl oad with the Space Shuttle. Al services to be furnished by
the SSP to the custonmer under this PIP shall be furnished by the
SSP using its best efforts.

2.0 MANAGEMENT RESPONSI BI LI TI ES

The responsibility for assuring the definition, control,

i npl ementati on, and acconplishnment of activities identified in
this docunent is vested with the SSP at the JSC and MEMS with the
USAF/ SMC/ OL- AW  Hereafter in this PIP, the USAF/ SMJ OL- AW W | |
be referred to as the custonmer and the MEMS will be referred to
as the payl oad.

2.1 Joint Responsibilities

The SSP and the custoner will support the necessary integration
activities, both analytical and physical, identified in this plan
and according to the schedules contained in section 15.0. The
SSP and the custonmer will staff interface working groups with
techni cal personnel responsible for acconplishnment of integration
tasks. Interface working groups include nmanagenent, crew
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conpartnent, structural/nmechanical/mterials, avionics, thermal,
flight planning, flight operations.

2.1.1 Docunentation.- Primary docunentation for payl oad
integration into the Orbiter consists of the PIP, PIP annexes,
data submttals, and appropriate Interface Control Annexes

(1 CAs).

The PIP, PIP annexes, data submttals, payl oad-unique |ICA and
associ ated changes will be jointly approved by the SSP and the
custoner. Wen the custoner is authorized to provide or specify
requirenents in a PIP annex or an | CA, these requirenents are
subject to SSP approval. Configuration control will be initiated
upon signature approval. The SSP will maintain configuration
control of the cited docunentation in accordance with Program
Definition and Requirenents, NSTS 07700, Volune |V, Space Shuttle
Confi gurati on Managenent Requirenments with the exception of
Launch Site Support Plan Annex, Annex 8, which will be maintained
by KSC in accordance with Payl oads Confi gurati on Managenent
Handbook, KSC KHB- 8040. 4.

Unl ess otherwi se stated within this docunent, all inconsistencies
shal | be resolved by giving precedence in the follow ng order

a. Safety Policy and Requirenents for Payl oads Using the Space
Transportation System NSTS 1700. 7B, and Space Transportation
System Payl oad G ound Saf ety Handbook, SAMIO HB S- 100/ KHB
1700.7, as nodified by any NASA-approved waivers

b. Payload Integration Plan

c. Payload Interface Control Annexes referenced in the Payl oad
I ntegration Pl an

d. Annexes/data submttals to the Payload Integration Plan

e. Applicable docunents of the Payl oad Integration Plan other
t han t hose above

2.1.2 Reviews.- The custoner will provide support, as required,
for the following reviews which will be inplenented to assess the
cargo integration process as described in Space Shuttle System
Payl oad Acconmopdati ons, NSTS 07700, Volume XIV. Support nay be
data input, telecon, or designated representative, as agreed by
the SSP and custoner.

a. Payload Safety Reviews (PSRs)
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b. Cargo Integration Review (C R
c. Flight Operations Review (FOR)
d. Gound Operation Review (GOR)
e. Payl oad Readi ness Revi ew ( PRR)
f. Flight Readi ness Review (FRR)
g. Flight Manager |Integrated Product Team (I PT) - periodically

2.1.3 Proprietary Data.- In the event any of the data which the
custoner is required to furnish as part of the payl oad
integration and safety process qualifies under the |aw as a trade
secret or commercial or financial information and is confidenti al
or privileged, and the custoner desires to continue protection of
such data, the customer shall mark the data with the foll ow ng
notice. NASA will thereafter treat the data in accordance with

t he noti ce.

NOTI CE

These data enbody trade secrets or commercial or financial
informati on and are confidential or privileged, and shall not be
used or disclosed other than for payload integration, safety, and
associ ated | aunch services without prior witten perm ssion of

t he custoner.

2.2 Space Shuttle Program Responsibilities

The SSP is responsible for integration of the payload into the
Space Shuttle, including analytical integration, integrated
flight design, integrated flight operations, and conpatibility

Wi th other cargo elenents that share the same flight. The SSP is
al so responsi ble for assuring that any other SSP activities
required to support the payload flight are acconplished. The SSP
is responsible for specifying to the custoner all SSP
requirenents in the appropriate tinmefrane.

The KSC is responsible for Space Shuttle Launch and Landi ng (L&L)
support which includes agreed-upon facilities and services,

physi cal integration of the payload(s) and integrated checkout,
ground integration of the payload and Space Shuttle, and

postl andi ng activities.
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2.3 Custoner Responsibilities

The custoner is responsible for the design, devel opnent, test,
performance, and safety of the payl oad and G ound Support

Equi prrent (GSE), as well as for providing support to the SSP
anal yti cal and physical integration activities identified in this
PIP. The custoner is also responsible for the buil dup and
checkout of the payload and is responsible for responding in the
appropriate tinefrane to SSP requirenents set forth in this
docunent. The custoner is responsible for identifying to the SSP
al | payl oad problens which may affect SSP m | estones, as
identified in section 15.0, and shall discuss with the SSP a pl an
to resolve the problen(s).

The custonmer will support the Certification of Flight Readiness
(COFR) process as described in NSTS 07700, Volune Xl V.

2.4 Authority and Responsibilities of the Space Shuttle
Commander

The authority and responsibilities of the Space Shuttle comander
are as stated in The Authority of the Space Transportation System
(STS) Commander, 14 CFR 1214.7. The Space Shuttl e comrander has

absolute authority to take whatever action is necessary to ensure
the safety and wel |l -being of all personnel and equi pnent onboard.

2.5 Authority and Responsibilities of the Payl oad Commander

For m ssions with extensive crew training requirenments and/or
conplex crew interactions, a payload commander nmay be desi gnat ed.
The payl oad commander will be responsible for working with the
payl oad m ssion managers to identify and resol ve issues
associated wth experinent assignnents, training, crewrenber
qualification, and operational constraints. Per paragraph 2.4,
ultimate onboard authority for the successful execution of the
flight rests with the Space Shuttle commander.

2.6 Authority and Responsibilities of the M ssion Managenent
Team and the Cargo Managenent Team
2.6.1 M ssion Managenent Team - The authority and

responsibilities of the Mssion Managenent Team (MMI) are
established in Space Shuttle Operations, NSTS 07700, Volunme VIII.

mens Basic 4 02/ 02/ 98



The MMI will function as a programl evel oversight group to
review the status of countdown and flight activities and to make
programmati c deci sions outside the authority of the |launch and
flight teans. \Wen necessary to deviate from established Launch
Commt Criteria (LCC) or Flight Rules (FRs) to safely conduct SSP
operations or to neet m ssion objectives, the single approval
authority for such actions is the MMI chairman. The single
representative to the MMI on matters involving the Shuttle cargo
is the Flight Manager, SSP.

2.6.2 Cargo Managenent Team - The custonmer's interface to the
MMT is through nenbership on the Cargo Managenent Team ( CMI).
This team which is chaired by the Flight Manager, SSP, consists
of SSP and custonmer managenent representatives who have the
authority and technical know edge to make final programmatic
recommendations to the MMI on issues which affect the payl oad.
CMI nmenbership, responsibilities, and functions are payl oad
specific and are addressed further in the Payl oad Operations

Wor kbook, JSC-27508.

3.0 PAYLOAD DESCRI PTI ON AND M SSI ON OVERVI EW

This section contains a general payload description and m ssion
overview. It is not intended to specify requirenents or
constraints.

3.1 Payl oad Description

The payl oad exam nes the performance, under |aunch, mcrogravity,
and reentry conditions of a suite of MEMS devi ces,

accel eroneters, gyros, and environnental and chem cal sensors.
The MEMS payload is self-contained and requires
activation/deactivation only. Al experinment nonitoring and data
recording is done through integrated conponents. Power, however,
is required fromjust prior to ascent through deorbit. The

payl oad configuration is shown in figure 3-1.

3.2 Mssion Overview
3.2.1 Integrated G ound Operations.- After the payload is
initially prepared, it is transported to the Orbiter integration

facility. The payload is installed into the Obiter at the
| aunch pad, and interfaces verified.
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The payload will utilize one m ddeck | ocker and a nodified door
(front panels renoved). An acceleroneter and nounting plate wll
be attached to the inside back of the m ddeck | ocker prior to
insertion into the Orbiter. A power cable will be connected to
the payload’s | ocker during installation into the Obiter. Prior
to launch, the payload will be powered on and left on through
deorbit.

3.2.2 Flight Operations.- The flightcreww |l be available to
support any status checking and/ or contingency operations for the
payl oad. The payload is self-contained and under nor mal
operating conditions will only require the crew to periodically
check the power status of the payl oad.

3.2.3 Postlanding.- After wheel stop, the payload wll be
powered off. The entire |ocker will be renoved as soon as
possi bl e and turned over to the custoner or the custoner’s
representative for deintegration and data retrieval.

4.0 M SSI ON OPERATI ONS

The m ssion operations section includes a definition of
requi renents and constraints by m ssion phase.

4.1 Payl oad Control Paraneters

The payl oad control weight and payl oad control dinensions define
maxi mum wei ght and di nensi ons of the payload for SSP m ssion

pl anni ng purposes. A payload may not exceed its control weight
or control dinmensions wthout SSP approval .

The payl oad control weights are as foll ows:

Payl oad - 50 pounds (22.73 kg)
Tot al - 50 pounds (22.73 kg)

Payl oad control dinensions, including dynam c and access
cl earances are one | ocker vol une.

For payl oads replacing a m ddeck | ocker, the custoner shal
provi de wei ght, center of gravity (c.g.), and configuration
drawi ngs to the Interface Control Annex, NSTS 21000-1CA. The
weight and c.g. will be in accordance with NSTS 21000- | DD- MDK
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Front panel attached

with 4 screws.

Cut holes in first foamn panel
tc expose sensors and switches.
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For payload itens to be stowed or installed in the m ddeck, the
custoner at the time of manifesting, will submt engineering
drawi ngs of all payl oad-provided hardware to the Crew Conpart nent
Engi neer. The custoner will provide the flight hardware to JSC
no later than 6 weeks prior to |aunch to support final stowage
for flight and the Flight Crew Bench Revi ew.

4.2 Operational Requirenents and Constraints

The foll ow ng payl oad operational requirenents and constraints
will be used in flight planning and inplenmentation of the Space
Shuttl e and payl oad m ssion. Requirenents that inpose flight
design and/or crew activity constraints will be inplenented to
the extent practical within primry payl oad objectives or m ssion
obj ectives as determ ned by the SSP.

4.2.1 Launch Readi ness.- The payload will be in final lift-off
configuration when installed in the Orbiter and the payl oad
activation is conpleted by the ground crew. At this tinme, the
payl oad will be capable of sustaining this configuration
indefinitely without access or SSP support. Exceptions to this
must be negotiated with the SSP and docunented in section 9. 3.

4.2.2 On-orbit.- The payload will have been activated by the
ground crew during prelaunch, and flightcrew operations only
consi st of daily payload status checks (Note: This could also
include fan filter checks). Custoner-provided displays and
controls will be used by the flightcrew to periodically verify
power is being supplied to the payload or to perform of f-nom nal
procedures (such as fuse replacenent) on the payload to the
extent practical within primry payl oad objectives or m ssion
obj ectives as determ ned by the SSP.

4.2.2.1 On-orbit Attitude: No on-orbit requirenents
4.2.2.2 Thermal Environnent: None

4.2.2.3 Photographic Coverage: The custoner desires at | east
one docunentary photo of on-orbit payl oad operations.

Shared usage of the Obiter standard phot ographi c equi pnent
identified in section 7.1 will be provided by the SSP as a
nonst andard servi ce.

4.2.2.4 Equi pment Restraint: None
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4.2.2.5 Oher Constraints: None

4.2.3 Safe Wthout Services.- The SSP-provided services such as
power, cooling, ventilation, etc., may not be avail abl e under
certain conditions; i.e., postlanding, ferry flights, or certain
KSC operations. 1In this event, the customer is responsible to
ensure that the payl oad does not present a hazard to the Space
Shuttle or to personnel, while maintaining design requirenents.
For loss of nornmal services during the m ssion, the payl oad
design nmust conply with the safety requirenents as defined in
NSTS 1700. 7B, with contingency safing power as defined in section
5. 4.

5.0 PAYLOAD- TO- SPACE SHUTTLE | NTERFACES

The payl oad nmust be conpatible with the Space Shuttle m ddeck
interfaces as defined in Shuttle/Payl oad Interface Definition
Docunent for M ddeck Accommodati ons, NSTS 21000-1 DD MDK. The
Space Shuttl e-to-payl oad standard and uni que interfaces are
specified in NSTS 21424, |ICA Operational interfaces wll be
specified in the | CA

5.1 Structural/Mechanical/Mterials Interfaces

Not applicabl e

5.2 Cable Interfaces

The payload will use the standard SSP-provi ded direct current
(dc) power cables to interface with a utility outlet as descri bed
in NSTS 21000- | DD- MDK

5.3 Display and Control Interfaces

The payl oad shall provide its own unique D splay and Contro
(D&C) for interface with the flight or ground crew. This D&C
information will be provided by the custoner to the Payl oad
Oficer.

Oper ati onal D&C nonenclature will be defined in payl oad-uni que
| CA.
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5.4 Electrical Power Interfaces

Before installation in the Orbiter, power nay be supplied to the
payl oad usi ng custoner-provided or SSP-provided GSE (nonstandard
service) as negotiated in Annex 8.

The payl oad el ectrical power requirenments shall not exceed the
al l ocations defined in NSTS 21000-1DD- MDK. The maxi num

conti nuous and peak power requirenents are listed in table 5-1,
and the Space Shuttl e/ payload interface voltage for the peak
power value is defined in NSTS 21000- | DD- MDK

Tabl e 5-1.- ELECTRI CAL POAER REQUI REMENTS

Sour ce Post - Ascent On-orbit Descent Post -
Installation Qper ati on flight
Pre- Post -
operation operation
a. Obiter 48 W 48 W 50 W 50 W 50 W 53 W N R
bus (dc) (74 W (74 W (78 W (78 W (78 W (79 W
b. Safing N R N R N R N R N R N R N R
power *

*Safing power is the power required by the payload to reconfigure froma
nonsafe node to a safe node before permanent term nation of power. Tine
limts shall be specified.

(cont - continuous; Value inserted where interface is required, N A inserted
where interface is not available, and NR inserted where interface is not
requi red; peak power values are identified by parenthesis.)

The values listed in table 5-1 wll be verified by test of the
flight configuration with the results submtted to the SSP either
at or before the Flight Planning and Stowage Revi ew ( FPSR)

The specific power profile will be defined by the custoner in
Annex 2. Loss of Orbiter-supplied power on-orbit to the payl oad
shall, as a m ninmum require manual reconfiguration of Obiter
power to restore power to the payload. The power wll nomnally
be restored within 15 m nutes of payl oad power | oss detection.
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The total energy shall not exceed 12 kWh/ m ssion (assumng a 10
day m ssion).
5.5 Command I nterfaces

Not applicabl e

5.6 Telemetry and Data Interfaces

Not applicabl e

5.7 Thermal Interfaces

Not applicabl e

The payload will operate continuously throughout ascent, on-
orbit, and descent phases of the mssion. The touch tenperatures
of crew accessible panels and controls shall not exceed 120° F.

Energy dissipation rates by m ssion phase are listed for the
payl oad in table 5-2:

Tabl e 5-2.- MEMS AVERAGE COOLI NG REQUI REMENTS

Sour ce Post - Ascent On-orbit Descent
installation Pre- Qper ati ons Post -
operations operations
O biter
cabin air 48 W 48 W 50 W 50 W 50 W 53 W

6.0 ENVI RONVENTAL ANALYSES AND | NTERFACES

St andard Space Shuttl e/ payl oad natural and induced environnent al
interfaces, including structural |oads, thermal, contam nation,

shock, vibration, acceleration and acoustics, are contained in

NSTS 21000- | DD- MDK

Environnental interface analyses will be conducted to determ ne
physi cal and functional interface conpatibility of the payl oad

and the Space Shuttle. Specific analyses are described in the

fol |l ow ng paragraphs.

mens Basic 11 02/ 02/ 98



6.1 Structural Loads and Defl ecti ons

Obiter | oads as defined NSTS 21000-1 DD MDK. The customer w
assure conpliance of the payload by providing a test report,
requi red, including structural test data and anal ysis.

The custoner is responsible for verifying conpatibility with the
[
i f

6.2 Thermal Environnents and I|Interfaces

The custoner shall provide a thermal report, if required, which

i ncludes test data and anal yses to assure the payl oad
conpatibility with the SSP-defined thermal environnent found in
NSTS 21000-1 DD- MDK. The payl oad thermal report will be used by
the SSP to determne that the resulting thermal environnents are
conpatible wwth the Obiter. A thermal integrated assessnent, if
required to assure conpatibility, wll be perfornmed by the SSP
utilizing a payl oad-provided thermal report.

6.3 Electromagnetic Interference/El ectromagnetic Conpatibility

The custoner is responsible for assuring that the payl oad neets
the i nduced el ectromagnetic interference environnment and that the
payl oad conplies with the radi ated and conducted em ssions and
bondi ng requirenents defined in NSTS 21000-1 DD MDK. The specific
characteristics of the payload Radi o Frequency (RF) Systens Data
and El ectromagnetic Conpatibility (EMC) Test Data as defined in
NSTS 21288 shall be submtted to Integration Engineering for
revi ew and eval uati on.

6.4 Contam nation Control

The custoner is responsible for assuring that the payload is
conpati ble with the induced contam nation environnent and
conplies with offgassing requirenents defined in NSTS 21000- 1 DD
MDK. In addition, certain materials and equi pment requirenments
apply during ground operations in (or close proximty of) the
Obiter. The custonmer will conply wth these requirenments as
defined in Limtations for Nonflight Materials and Equi pnent Used
in and Around the Space Shuttle Orbiter Vehicles, NSTS 08242; and
conversely, the custoner shall assure that the presence of any
allowed material, chemcal, or gas will have no adverse effect on
t he payl oad.
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Prior to installation into the |ocker, the external surface of
the payload will be visually inspected and cl eaned as necessary.

Specific facility operational requirenents are contained in KSC
Payl oad Facility Contam nation Control Requirenments/Plan, K-STSM
14.2.1; Shuttle Facility/Orbiter Contam nation Control Plan, KVT-
PL-0025; and Payl oad Facility Contam nation Contro

| mpl ement ation Pl an, KCI-HB-5340.1

6.5 Shock, Vibration, Acceleration, and Acoustics Environnents
The custoner is responsible for assuring that the payload is
conpati ble with the shock, vibration, acceleration, and acoustic
environnents defined in NSTS 21000-1 DD MDK. Report(s) shall be
provided, if required, by the custonmer to reflect conpliance with
t he m ddeck environnental requirenments of NSTS 21000-1DD- MDK. |f
t he payl oad generates continuous or intermttent noise in the
crew conpartnent, the custoner shall provide an acoustics report
to Payl oad Integration Engineering no later than 2.5 nonths prior
to | aunch.

6.6 G ound Environnental Requirenents

The environnment of the ground operations facilities at the | aunch
site is specified in Launch Site Accommobdati ons Handbook for

Payl oads, K-STSM 14. 1.

Ground handling | oads are always | ess than flight | oads.

6.7 Materials and Processes

Mat erials and processes will be in accordance with NSTS 1700. 7B
7.0 | NTEGRATI ON HARDWARE

Responsibilities for integration hardware are defined in the

fol | ow ng paragraphs.

7.1 Space Shuttle Program provi ded Hardware

The follow ng hardware will be provided by the SSP:
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a. One 28 V dc power cable
b. One m ddeck | ocker with nodified | ocker door panel

c. Air sanple container (SDD46108778-302)

7.2 Custoner-provided Hardware

The follow ng hardware will be provided by the custoner:
a. MEMS flight hardware

b. G ound power supplies, etc.

c. Control panel and/or training nmockup

8.0 FLI GHT OPERATI ONS

This section defines the flight design, flight activity planning,
flightcrew and flight controller training, and flight operations
support activities required for Space Shuttl e/ payl oad

i ntegration.

8.1 Flight Design

The SSP will be responsible for performng integrated flight

design. Constraints for flight design are defined in section
4.0. The custonmer will provide flight design information in

Annex 2.

8.2 Flight Activity Planning and Flight Operations Integration

8.2.1 Flight Plan.- The JSC will be responsible for all crew
activity planning and wll devel op an integrated Space
Shuttl e/ payl oad Flight Plan to support the flight. The plan wll
be devel oped using custoner-supplied payload crew activity

requi renents. The custonmer will provide these requirenents to

t he Payl oad O ficer.

8.2.2 Data Submttal Requirenents for Flight Operations
Integration.- The custoner is responsible for devel opnent and
verification of the payload data submttals as specified in table
8-1. The custoner is to provide this data to the Lead Payl oad
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O ficer or designated representative per the schedule in table
8-1. At the FOR the custonmer will verify and sign a witten
statenent that all necessary payload data is inplenmented into the
flight docunentation. Details on these data submttals are

avai l able in JSC 27508.

Tabl e 8-1.- DATA SUBM TTAL REQUI REMENTS

Payl oad dat a Submittal Fl i ght docunent
deadl i ne cont ai ni ng data
Customer Flight Control Team & L-6 months [(JAOP

Launch OPS Team Cust oner Support

Formal |etter specifying MCC/JSC L-6 months [N A
POCC/ CSR support facility
requi renents signed by custoner

Nom nal , backup, and contingency L-6 nmonths |a. Payl oad Operati ons

pr ocedur es Checkl i st

b. Payl oad Systens and Data
Mal function Procedures

Payl oad switch configuration L-6 nmonths |a. Ascent Swi tchli st

requi renents (Ascent/Entry/ b. Payl oad Operati ons

Post | andi ng) Checkl i st

Mal functi on procedures L-6 nmonths [Payl oad Systens and Data
Mal function Procedures

| FM pr ocedur es L-6 nmonths [Payl oad Systens and Data
Mal function Procedures

Formal letter listing all L-6 nmonths |a. Payl oad Operati ons

operational hazard controls jointly Checkl i st

si gned between payl oad organi zation b. Fl i ght Rul es Annex

and D6

Uni que payl oad data coll ection L-6 nmonths |a. Flight Plan

requi renents b. Fl i ght Rul es Annex

The custoner is also required to provide schematics/diagrans to
support the follow ng processes:

Fl i ght crew procedures devel opnent - Specific diagranf schematic
requi renents and delivery dates will be defined in the PIP and/or
coordinated with the Lead Payl oad O ficer or designated
representative.

8.2.3 MCC/JSC POCC/ CSR Support Facility Requirenments.- The
payl oad will be supported by the Departnent of Defense (DOD)
Representative in the DOD Payl oad Operations Control Center
(POCC) (Bl dg. 30M Room 336). No additional capabilities to the
DOD POCC wi I | be required for the payl oad.
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8.3 Training

The SSP is responsible for assessing the training requirenents
for the flightcrew and flight controllers to support the flight.
Payl oad-uni que training will require SSP and custoner resources
as defined bel ow.

The custonmer will provide a payload famliarization briefing at
JSC to the flightcrew nenbers, SSP flight controllers, and SSP
instructor personnel. This briefing will precede other required
payl oad training, and will be conducted according to the
gui del i nes docunented in Payload Fam liarization Briefing

Qui del i nes, JSC 25716.

To ensure that the flightcrew training schedul e can adequately
accommodat e payl oad training requirenents, the custoner wll
submt the followng initial estimtes of payload training

requi renents when the PIP is baselined or earlier to the M ssion
Operations Directorate (MOD) Spaceflight Training and Facilities
Qperations (SFT&O) branch. This data wll, at a m ninum

i ncl ude the foll ow ng:

a. A custoner point of contact for payload training

b. Estimates for the anount of tinme necessary for flightcrew
payl oad training at JSC and, if required, the custoner's
facility

c. Tentative L- dates for such training

d. Estimates of crew travel requirenents to non-JSC area
facilities

The SSP wi |l provide generic M ssion Control Center-Houston (MCC
H)y facility training for customer representatives resident in the
MCC-H during a mssion. This training will be conducted by the
use of wor kbooks and hands-on training for each representative.
Key payl oad representatives are encouraged to participate in an
appl i cabl e payl oad portion of an integrated sinulation(s) to
beconme famliar with MCC-H operations.

A Training Annex, Annex 7, is not required for this payl oad.
Wthin 2 weeks after the decision to mani fest the payl oad has
been confirnmed, the custoner will further define their training
requi renents by providing a training plan enconpassing, as a
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m nimum the follow ng payload training details for each pl anned
trai ni ng session:

a. A short title
b. The proposed | ocation of the training

c. A proposed conprehensive tinmefrane in Launch m nus
(preferably weeks) fornat

d. Which crewrenbers are required to participate
e. Planned hours for each crewrenber
f. A summary of the training objectives

The SSP will review the custoner’s training plan proposals and
reserves the right to negotiate alterations or anmendnents to the
custoner’s training plan which will be in accordance with

mut ual |y acceptabl e custoner training goals and objecti ves.

The custonmer will coordinate with the MOD SFT&FO branch
flightcrew schedul er for selecting specific payload training
dates and tinmes and agrees to abide by established and customary
schedul i ng protocols.

Unverified payl oad procedures will not be used for training.
Additionally, crew training sessions are not to be used for the
pur pose of verifying payl oad operating procedures.

Required training dedicated to the payl oad nust be planned and
schedul ed for conpletion by L-13 weeks.

Use of JSC facilities such as the Crew Conpartnment Trainer (CCT)
or Full Fusel age Trainer (FFT) may be required for interface
checkout .

The custonmer will provide opportunities for the flightcrewto
train with the flight payload hardware. In addition, the
custoner will provide flight hardware or equivalent to JSC for
utilization in the FFT, CCT, or Shuttle M ssion Sinmulator (SM)
during secondary payl oad crew training.

| f the SSP recommends integrated training anong the manifested
secondary payl oads, the customer should support such integrated
training by providing flight or equival ent payl oad hardware and
custoner personnel. Integrated training is defined as the
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exercising of the procedures of two or nore payl oads and O biter
activities during a given tinme segnent of the crew Flight Plan.

Specific diagram schematic requirenents and delivery dates wll
be defined in the PIP and/or coordinated wwth the Lead Payl oad
O ficer or designated representative.

8.4 Flight Operations Control

The SSP will be responsible for integration of flight operations.
The SSP flight control operations will be conducted fromthe JSC
MCC-H usi ng the Space Network (SN). \When consi dered necessary by
the SSP, the custonmer will provide a representative(s) at the
MCC-H during the Space Shuttl e/ payload flight to provide a
contact(s) for payl oad decisions to the SSP, to assess flight
progress, and to coordi nate operations interfaces between SSP and
the custonmer. The basic plan, payl oad decision points, and
agreenents for these operations, including necessary procedures,
will be identified in the payload data submttals to the Lead
Payl oad O ficer or designated representative.

8.5 In-flight Mintenance

Al'l payload In-flight Mintenance (IFM shall be designed so that
safety requirenents will not be conpromsed. Only |IFM procedures
revi ewed and approved by the safety panel will be authorized.

Any payload IFMrequires real-time concurrence fromthe Space
Shuttl e commander.

9.0 LAUNCH AND LANDI NG SI TE OVERVI EW

Payl oad- uni que activities and an overview of L&L site activities
are presented in this section. Overall SSP policy and

requi renents are shown in System Description and Design Data -

G ound QOperations, NSTS 07700, Volunme XV, Appendix 5. G ound
processi ng details and custoner-requested ground support (both
nom nal and contingency) are docunented in Annex 8 by the Launch
Site Support Manager (LSSM according to the schedul e shown in
section 15.0.

I n support of Annex 8 devel opnent, the custoner participates in
ground operations working group neetings that further define the
payl oad L&L requirenents and plan for the payload' s

i npl ementation. Al custonmer Technical Operating Procedures
(TOPs) will be submtted no |ater than 55 days before use to the
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LSSM for KSC revi ew approval. Specific payload requirenments
affecting integrated operations with the Obiter will be
docunented in the Operations and Mai ntenance Requirenents and
Specification Document (OVRSD) (File 11, Volune I1). Prelaunch
and post | andi ng support requirenents not docunented in the QOVRSD
w Il be docunented in Annex 8. The custoner also nmakes input to
and supports the review schedule for SSP devel opnent of L&L
oper ati onal procedures.

The SSP will take required photographs of the payl oad before and
after installation in the Orbiter to support Flight Data File
(FDF) devel opment, flightcrew and flight controller training, and
for possible in-flight contingencies. These photographic
activities wll be schedul ed and coordinated with the custoner.

Training or certification of training may be required for

cust oner personnel perform ng certain payl oad ground processing
activities. Health reports or physical exam nations wll be
required for certain operations, such as deploynent to non-
Continental United States (CONUS) |landing sites. Details are

i ncluded in the Annex 8.

9.1 Custoner Processing

Upon arrival at the |launch site, payload hardware is delivered to
an assigned area (provided as a nonstandard service) for
post shi pment custoner inspection, functional checkout, and
preparation for transfer to SSP control. Typically, the custoner
is responsible for these preintegration activities and utilizes
cust oner - provi ded GSE

The custoner is responsible for |abeling of hardware wth any
requi red toxic substance hazard decals prior to turnover to KSC
or final stowage, as applicable. JSC will deliver the decals in
sufficient tinme for affixing the decals prior to final payl oad
stowage and cl oseout. Mre detailed information is contained in
JSC- 27508.

After these activities are conpleted, the payload is transferred
to L& control to begin the Orbiter integration process. Agreed-
upon nonstandard services to be perforned before Orbiter
integration are: None.

9.2 Payload Integration

Not applicabl e
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9.3 Obiter Integration

M ddeck payloads will be installed and any interface verification
tests, closeout procedures, and payl oad-unique tests will be
acconpl i shed by the SSP.

Custoner turnover tines are typically 1.5 to 2 hours prior to
installation to accommbdat e KSC preparation and transportation to
the | aunch pad.

Agr eed- upon nonstandard services to be perfornmed at the pad for
this payload are as foll ows:

Activation of the payload prior to | aunch

Payl oad turnover tinmes wll be docunented in Annex 8.
Installation requirements will be specified in the OVRSD

9.4 Postl andi ng

9.4.1 Nom nal Landing Processing.- If a flight ends at either
KSC or Dryden Flight Research Facility (DFRF), itens containing
tinme-critical data nmust be offloaded fromthe Orbiter prior to
Orbiter tow (nonstandard service). Renoval of payl oad hardware
will be top priority after necessary safing and crew egress
activities are conplete.

Requirenments for early renoval are docunented in the QOVRSD.

Early renoval of entire m ddeck | ocker prior to Orbiter tow
(nonstandard service) and turnover to the custoner for data
retrieval and deintegration is required.

9.4.2 Intact Abort Processing.- If an aborted flight |ands at
KSC or DFRF, the SSP will renove and disposition the payl oad
using its best efforts.

If an aborted flight lands at a site other than KSC or DFRF

payl oads in the Orbiter m ddeck will be renoved and returned by
the SSP to the launch site. |If requested by the custoner,
transportation of the payload to a |location other than the | aunch
site is a nonstandard service.

Custoner requirenents for SSP support which exceed pl anned
operations are provided as a nonstandard service. The custoner
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or the custoner's representative is responsible for perform ng
payl oad- uni que operations (data renoval, preparations for
transporting, etc.) and for providing the personnel and GSE to
conduct these operations. Wthin the transportation provisions
for SSP GSE and personnel, the SSP will provide, on a space-
avai |l abl e basis, transportation of payl oad-uni que GSE and
personnel to and fromthe | anding site.

9.4.3 Early End of M ssion Support.- The payload wll not
require Early End of M ssion (EEOM support.

10. 0 SAFETY

10.1 General

The custonmer is responsible for ensuring that the payl oad (and
GSE), including interfaces and operations, are safe. Payl oad
(and GSE) design and operations nust conply with the safety

requi renents defined herein. Payload conpliance with the safety
requi renents i s assessed by the SSP through flight (and ground)
safety reviews (up to four) and safety certification. Successful
conpletion of these safety reviews and safety certifications by
the customer will result in approval by the SSP for (ground
processi ng and) flight.

In order to preclude hazardous operations, full disclosure of al
operating paraneters, including but not limted to pressures,
tenperatures, and voltages and power, wll be required. In
addition, full disclosure of the contents, flamuability, and
Hydr ogen-1on concentration (pH) and toxicity of all substances

i ncluding proprietary material used in or produced by any payl oad
or experinment will be nmade. A list of all payload or other
experinment test materials and experinent-specific utility

chem cals to be used in spacecraft habitable nodules will be
submtted to the JSC toxicol ogi st and the Payl oad Safety Review
Panel (PSRP) executive secretary in accordance with the
checklists, general format and tinelines specified in

Requi rements for Subm ssion of Test-Sanple Materials Data for
Shuttl e Payl oad Safety Eval uations, JSC 27472, or its subsequent
revisions.

The custoner is responsible for certifying that controls of
hazardous material is consistent wth the nmethods/designs
approved by the PSRP. The JSC Toxicol ogist will devel op and
manage the Hazardous Materials Summary Table (HVST) fromthe
custoner-supplied list as required for the PSRP review. The
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custonmer will verify that (1) materials that are planned to be

| oaded are listed on the HVST, and (2) the naterials |oaded are
on the approved planned |loading list. Follow ng the Flight
Safety Phase 111 Review, the JSC Toxicologist will provide the
custonmer with the prelimnary HVST. The custonmer will return the
HVST with the signed Verification 1 formwhich represents the
final |oading plan. Follow ng SSP approval, corrections will be
incorporated into the Final HVST at L-2 nonths and provided to
the custonmer. Since loading will occur at various tines, the
custonmer will return Verification 2 fornms and the As-| oaded HVST
when hazardous material |oading actually occurs. Review and
concurrence of the As-loaded list by the JSC Toxicol ogist wll
constitute the As-loaded |ist of Hazardous Materials for use by
the flight team Between Verification 1 and Verification 2, the
SSP policy is to limt changes to the HVST to only all ow

del etions and/or reductions of concentration of the hazardous
mat eri al s.

10.2 Payl oad Design and Flight Operations Requirenents

The payl oad, including interfaces and operations wll conmply with
the requirenents of NSTS 1700.7B. The payl oad shall neet these
requi renents at the |aunch/landing sites and during flight and
orbital operations.

All interaction/interface safety anal yses will be perfornmed by
the custonmer for the payload interfaces with the Obiter. In
this analysis, failures identified in Shuttle Orbiter Failure
Modes and Fault Tol erances for Interface Services, NSTS 16979,
and the flight operations will be assessed by the custoner. The
analysis will define assunptions nmade by the custoner with
respect to Orbiter services and operations associated with

hazar dous payl oad functions. The analysis will identify
potential payload failures which could propagate to the Orbiter
and exceed the design criteria in NSTS 21424, |CA

During real -tinme SSP operations, the SSP has final safety
responsibilities. Payload organi zations have the responsibility
to support the SSP by providing expert advice on safety natters
affecting the payload or its operation.

10.3 G ound Support Equi prent Design and Ground Operations
Requi renent s

Payl oad and GSE design, including interfaces and operations, wll
conply with the requirenents of NSTS 1700. 7B and SAMIO HB S-
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100/ KHB 1700.7, for launch site processing and postl andi ng
operations including abort, contingency, and energency | andi ngs.
O her launch/landing site safety requirenents nmay be applicabl e,
dependi ng upon assessnent by the SSP of payl oad and GSE
oper ati ons.

Hazar dous and nonhazardous TOPs will be submtted to the LSSM for
Launch Site Safety O fice (LSSO review. Hazardous TOPs nust be
approved by LSSO no | ater than 10 days before first use.

10.4 Safety Review Requirenents

| mpl enent ation of the safety requirenents of NSTS 1700. 7B and
SAMIO HB S-100/ KHB 1700.7 will be acconplished in accordance
with Inplenmentation Procedure for NSTS Payl oads System Safety
Requi rements, NSTS 13830. Safety docunentation will be provided
by the custoner to the appropriate SSP organi zation for each
safety review JSC for flight design/operations and KSC for
ground design/operations. The safety review neeting will be
schedul ed approxi mately 45 days after recei pt of an acceptable
data submttal. Flight design and operations safety reviews wll
be coordi nat ed/ schedul ed by the JSC safety office and the ground
desi gn and operations safety reviews will be coordinated by the
KSC LSSM

Flight and ground Phase Il Safety Review(s), including closure
of ground safety verification, and ground safety certification
must be conpleted 30 days prior to payload and GSE delivery to
KSC. The custoner will be required to identify any open
verification status itenms fromthe flight Phase Il Safety
Review, as reported in the Payload Flight Safety Verification
Tracki ng Log, and provide rationale for acceptance of this
condition prior to comencenent of ground processing. Flight
safety certification nust be conpleted 10 days prior to the FRR

When changes to design or operations of the payload/ (GSE) are
requi red subsequent to Phase Ill, the custoner shall assess those
changes for possible safety inplications, including the effect on
all interfaces. The assessnent shall be forwarded to the JSC
(and/ or KSC) safety panel for review and approval. The
assessnment shall include the reason for the change and the safety
inpact, if any. New or revised hazard reports and support data
shal | be prepared when applicable and al so submtted for

approval. The need for a delta Phase |1l Safety Review will be
determ ned by hazard potential involved. Satisfactory conpletion
of all this activity is mandatory prior to | aunch.
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All verification activities including post-Phase Il Safety

Revi ew operations will be reported to the SSP Payl oad Safety
Panel by procedure nunbers, |ocation where perfornmed, and date as
described in NSTS 13830.

For changes to GSE design and ground operations, the restriction
is the changes must be approved by the LSSO and KSC saf ety pane
prior to use of the GSE or procedure.

In conjunction with the FOR payl oad configuration (including
systens and procedures) will be reviewed by the SSP with custoner
participation to highlight safety concerns and resulting
operations decisions. In support of this review, the custoner

wi |l provide the payload officer and the JSC SSP PSRP with any
additional safety-related data which may inpact flight operations
deci si ons.

10.5 Bionedi cal Payl oads/ Experinents

Not applicabl e

11. 0 | NTERFACE VERI FI CATI ON AND TESTI NG

The custoner is responsible for verifying conpatibility with the
interfaces and environnments specified in this PIP and the | CA
The interface verification requirenents and planning wll be
negoti ated and concurred with the SSP and t he custoner.

All payload-to-Orbiter interface verification requirenents are to
be identified and submtted by the custoner in the OVRSD, in
accordance wth the schedule in section 15.0. Interfaces that
cannot be verified prior to flight shall also be docunented in
the OVRSD with supporting rationale.

12. 0 POSTFLI GHAT DATA REQUI REMENTS

The SSP is responsible for Space Shuttle system nonitoring and
anomaly resolution. In the event of a Space Shuttle anomaly
whi ch woul d i nfluence the execution of payl oad objectives, SSP
wi |l supply the Space Shuttle data as available to the custoner
for eval uation.

In the event of a payload anonmaly, Space Shuttle data may be
requi red for evaluation of the payl oad problem
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Postflight data listed below will be provided.

Reqd N R Remar ks
a. Docunentary phot ograph X
b. Obiter Maneuvering System X
(OVB), Primary Reaction Contro
System (PRCS), and Verni er
Reaction Control System (VRCS)
firing history
c. Cabin tenperature X
d. Cabin humdity X
e. Cabin pressure X
f. Attitude, rates and X
accel erations
g. Pertinent crew | ogs X
h. Flash Evaporator System (FES)
and Water Dunp data
i. Crew Conpartnent Environnent X Requi res
Anal ysis from G ab Sanpl e M ssi on
Bottles El apsed Ti nme

(MET) of when
sanpl e was
t aken

Note: Detailed listing of Closed Grcuit Television (CCTV) and
phot ographic requirenents will be defined in the Remarks col um
(i.e., nunber of copies of photographic prints, transparencies,
etc.)

13.0 SUMVARY OF NONSTANDARD AND CUSTOMVER- FUNDED SERVI CES

This section of the PIP identifies and sets forth all services to
be performed by the SSP for the custoner that are currently
identified as nonstandard or custoner-funded services. Except
for additional nonstandard SSP services identified in the future,
all other services to be provided by the SSP for the custoner are
standard servi ces.
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A summary of nonstandard services identified herein to be
provi ded and priced to the custoner for payload integration and
operations foll ows:

L& Site Support:

a. Provision of an assigned area at the launch site for custoner
integration and inspection, functional checkout, and
preparation for turnover to SSP control.

b. Activation of payload prior to |aunch.

c. Early renoval (prior to Obiter tow of entire m ddeck | ocker
and turnover to the custoner or the custoner’s representative
for data retrieval. This includes |anding at either KSC or
DFRF.

Prior to initiation of individual nonstandard service(s), the
perform ng SSP organi zati on and the custonmer will jointly scope
tasks, and the perform ng NASA organi zation will establish the
estimate of governmental costs and provide it to the custoner.
The SSP will only initiate nonstandard service(s) wth approval
and funding of a PIP CR

14.0 PAYLOAD | NTEGRATI ON PLAN ANNEXES

As identified in other sections of this PIP, the follow ng
annexes/data submttals are required fromthe custoner in the SSP
standard format.

Annex 2 Part 1 - Flight Planning

| CA - Interface Control Annex

Annex 8 - Launch Site Support Plan

OVRSD - Operations and Mi ntenance Requirenments and
Speci fication Docunent
15.0 SCHEDULE
The attached schedule, figure 15-1, provides a summary of various

techni cal areas requiring data exchange and/or products in
support of the Space Shuttl e/ payload integration activities.
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16. 0 APPLI CABLE DOCUMENTS

The followi ng current issue* docunents are applicable to the
extent stated herein.

a.

NSTS 1700. 7B, Safety Policy and Requi renents for Payl oads
Usi ng the Space Transportation System January 1989

NSTS 13830, | nplenmentation Procedure for NSTS Payl oads System
Safety Requirenents, current issue*

NSTS 21000-1 DD- MDK, Shuttl e/ Payl oad Interface Definition
Document for M ddeck Accommvbdati ons, current issue*

NSTS 21424 1 CA, Interface Control Annex

K- STSM 14. 1, Launch Site Acconmpbdati ons Handbook f or
Payl oads, current issue*

NSTS 07700, Program Definition and Requirenents, Vol une | V-
Book 1, Appendi x H, Space Shuttle Configuration Managenent
Requi renents, current issue*

NSTS 07700, Volunme XV, Space Shuttle System Payl oad
Accommodat i ons, including Attachnment 1 (ICD 2-19001) and
Appendi ces 1-10, current issue*

KSC KHB- 8040. 4, Payl oads Confi gurati on Managenent Handbook,
current issue*

NSTS 14046, Payl oad Verification Requirenents, current issue*

Human Research Policy and Procedures for Space Flight
| nvesti gations, JSC 20483, current issue*

K- STSM 14. 2.1, KSC Payl oad Facility Contam nation Contro
Requi renent s/ Pl an, current issue*

KVT- PL- 0025, Shuttle Facility/Obiter Contam nation Control
Pl an, current issue*

KCl - HB- 5340. 1, Payl oad Facility Contam nation Contro
| mpl ement ation Plan, current issue*

SAMIO HB S- 100/ KHB 1700. 7, Space Transportation System
Payl oad Ground Saf ety Handbook, current issue*
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W.

NSTS 16979, Shuttle Orbiter Failure Mdes and Fault
Tol erances for Interface Services, current issue*

NSTS 08242, Limtations for Nonflight Materials and Equi pnent
Used in and Around the Space Shuttle O biter Vehicles,
current issue*

NSTS 21000-1 DD- 486, Shuttl e/ Payl oad Interface Definition
Docunent for the Payl oad and CGeneral Support Conputer (PGSC)
current issue*

14 CFR 1214.7, The Authority of the Space Transportation
System ( STS) Commander

NSTS 07700, Volunme VIII, Space Shuttle Operations, current
I ssue*

JSC 25716, Payl oad Fam liarization Briefing Cuidelines,
current issue*

NSTS 21000-1 DD- 486, Shuttl e/ Payl oad Interface Definition
Docunent for Payl oad and Ceneral Support Conmputer (PGSC),
current issue*

JSC 27472, Requirenents for Subm ssion of Test-Sanple
Materials Data for Shuttle Payl oad Safety Eval uati ons,
current issue*

JSC 27508, Payl oad Operations Wrkbook

*Current issue includes all future changes and revi sions.
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PIM: E. Jung

MEMS

Payload Integration L-minus Schedule

SSP/ISCIMT,

ICUSTOMER INTEGRATION OFFICE

PIP Number: NSTS 21424

MILESTONES

217 T -16 -15

214 [ 13

12 T -11 T -10

-9 ]

-8

-7

3 [ 2 T -1 [ 0

MAJOR MISSION
MILESTONES

- LAUNCH

- INTEGRATION REVIEWS

FDRD (14

17) @
UE 3

FRD (14

CIRD (10.7) >

CIR (9.7 O
FPSR (9.6) O)

LSRR (5.8

LSFR (4.8) &>

<&

FOR (3.1)
CITE TEST (2.8)
PRH

LAUNCH(0.0) Jj

O
/FCR (1.5) O)
ORR (1.4) >
FRR (0.5) >

IFA

- IFA CLOSURE

IFA CLOSURE (8.

SAFETY REVIEWS

- GROUND SAFETY - DATA
- GROUND SAFETY - MTG
- FLIGHT SAFETY - DATA

- FLIGHT SAFETY - MTG

1N (13.9) \/
i 2.9) O
i (13.9) \/
1 (12.9) O

1(6.0)\/

m@a.s) O
1(6.0)\/

@5 O

DOCUMENT STATUS

- PIP STATUS

- ICD STATUS

\/ SUB(16.0)

SUB (15.0) V

BIL (12.0)

BIL (12.0)

Run Date: 300CT97

O ssp

Vv PILL

O JOINT

Schedule as of: 30-Oct-97

Page 1 of 2

CwindowsiempUNTITLED.SCH

CANINDOWSTEMPUNTITLEDEMT

o:\ssp_appsipayloadsippip.fm

PIM: E. Jung

MEMS

Payload Integration L-minus Schedule

SSP/ISC/MT/CUSTOMER INTEGRATION OFFICE

PIP Number: NSTS 21424

MILESTONES

17 [ 16 -15

214 [ 13

12 [ 11 [ -10

-9

-8

-7

3 [ 2 T 1T 0

PIP ANNEXES

- ANNEX 2 PART 1

- ANNEX 2 PART 2

- ICA CREW COMPARTMENT

- ANNEX 8

- ANNEX 9

SUB (11

SUB (10.5) \/
SUB (12.0) \/

5) \/
SUB (10.0) \/
SUB (10.0) \/

THERMAL

- P/L THERMAL REPORT

SUB (L

AN/

AVIONICS/EMI/EMC

- ACOUSTIC TEST DATA

RPT (2

HAZARDOUS MATERIALS
- 1st VER Mtg

- HMST

- 1st VER SIG

- 2nd VER Mtg

1

st Mtg(4.5) <>
DEL (4.6) \/
VER SIG (2.

)V

2nd Mtg(0.7) >

HARDWARE DELIVERY

- H/W DEL TO KSC

- ON DOCK

- BENCH REVIEW

DEL(2

Ol

R

5) \/
D (1.9) \/

EVIEW (1.4) O)

Run Date: 300CT97

O ssp

Vv PIL

O JOINT

Schedule as of: 30-Oct-97

Page 2 of 2

ClwindowsiempUNTITLED.SCH

CANNDOWSTEMPUNTITLED AT

o\ssp_appsipayloadsippip.fm

Figure 15-1.- Payload integration schedul e.
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APPENDI X A
TO- BE- RESCLVED | TEMS

None
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APPENDI X B
TO- BE- DETERM NED | TEMS

None
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ac

c.g.

CCTV
CR

COFR
cont

HVST

2 31889

(&

mens Basic

APPENDI X C
ACRONYMS AND ABBREVI ATI ONS

alternating current

center of gravity

Crew Conpartnent Trainer

Closed Circuit Tel evision

Cargo Integration Review

Cargo Managenent Team
Certification of Flight Readi ness
cont i nuous

Continental United States

Change Request

Cat hode- Ray Tube

Di splay and Control
di rect current
Dryden Flight Research Facility

Early End of M ssion
El ectromagnetic Conpatibility
End of M ssion

Fahr enhei t

Flight Data File

Fl ash Evaporat or System

Ful | Fusel age Trai ner

Fl i ght Operations Review

Fl i ght Pl anni ng and St owage Revi ew
Flight Rule

Fl i ght Readi ness Revi ew

Ground Qperations Review
G ound Support Equi prent

Hazardous Materials Sumrary Tabl e

I nterface Control Annex

| nterface Control Docunent
Interface Definition Document
I n-flight Maintenance

| nt egrated Product Team

Lyndon B. Johnson Space Center

02/ 02/ 98



KSC

L&L

LCC
LSSM
LSSO

MOC- H
VET

N A

NASA
no.

OVRSD
ovs

PGSC
pH

Pl P

PCOCC
PRR
PSR
PSRP

SFT&FO
SMS
SSP

SN

TBD
TBR
TOP
TV

USAF

ki | ograns
John F. Kennedy Space Center
kil owatt hours

Launch and Landi ng

Launch m nus

Launch Commt Criteria
Launch Site Support Manager
Launch Site Safety Ofice

nmet er (s)

M ssion Control Center-Houston
M cr oEl ect roMechani cal Systens
M ssi on El apsed Ti ne

M ssi on Managenent Team

M ssion Operations Directorate

Not Applicable

Not Required

Nat i onal Aeronautics and Space Adm nistration
nunber

Oper ations and Mai nt enance Requirenents and
Speci fication Docunent
Orbital Maneuvering System

Payl oad and CGeneral Support Conputer
Hydr ogen-1on Concentration (Al kalinity)
Payl oad I ntegration Plan

Payl oad Operations Control Center

Payl oad Readi ness Revi ew

Payl oad Safety Revi ew

Payl oad Safety Revi ew Pane

Spaceflight Training and Facilities Operations
Shuttle M ssion Simulator

Space Shuttle Program

Spacef |l i ght Network

To Be Detern ned

To Be Resol ved

Techni cal Operating Procedure
Tel evi si on

United Stated Air Force

USAF/ SMC/ OL- AW Uni ted States Air Force/ Space and Mssile
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VRCS Verni er Reaction Control System

w wat t
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